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AATIIHALE FOR ACCEFTANCE.

CAPCLLCABLE TQ ALL CIL IT[HS}

DESIGH EFATURES

The II¥C is comprised of 200 glectrical
cubassenblies; 13 subasseablies are D ockheod
Marlan Askre Space designed and Tahrigated
weiang slamlard printed civcuit loard Eypo
constructign.  The remaining s5ie assem—
blies, ) stepper maLurs, Jligh Yoltage Mower
Supply (HYPS}, Intemsified CCD (ICCQF, and
lans assemhly are weadar supplicd compo-
nenls, which have been specified omd pur-
chaged acenrding ta Lockherd Harlia Speri-
ficatign Conbral Drawings (3CD0s) prepzred by
Engineering and Froduct Assuranace. Speri-
lications per the SC0 are perfgrmance, tesi,
qualificalion, and Acceptance requiranenis
ler a procured piece of cquipmenl. Parts,
malerials, processes, and design quide-
lines Fnr the 11V program are specified

in accordance with Lockheed Harbin

1Z67HZR. This document defines Lhe

program requiremenl s,

MIL=5TD=-S973G will sorvr as the primary

FEE parls selechbion docwmenl. DT o suil
able part caenpl be foumd in HTL-S5TR-9200,
equivalenl EEE parts Lhal meet Bhe fobbow-
ng friteria may be substitoated,

Migroeircyibs are ab Teasl Class B Level,
MIL-M-185 1D devices. AlT niicrecirguibs
are spbjected to Particle Impacl Holse
Debection (PIMD) Lesting per MTL-STD-BAZC
(excepl. for dewives with plastic epoey-
Lype package).

Giades ard Lramsistars are abt Teast JANTRY
wn arcardance with MIL-5-19500. A1l semi=-
tomjucbirs i cavily-lype packages are

subjerled ta FIND tesling par MIL=5TO=80IC.

RLSEGN TEATURES fConl.)

Felays are procured Lo the hiyhest
military establichad reliahiliky |MIL-ER]
level as defined 'n MIL-R-39916. Relays
are suhject to PINU Lecting.

Switches are procured bo al leazl the
second higwsl Tevel ofF the appropriale
RIL-CA specificalian. Switches are sub-
jected ta eilher PIND Lesting or X-ray
analysis as appropriata, far particle
delection.

Other discrele parls are procyred ba at
Irast the <pzonfd highnst lowval af the
appropriate HIL-CR specification.

Parts nol included in Lhe above documents
have beem used in Lhe design only after a
non—standard parls accaplanca request
INFI%R)Y has been prepaved, sulwiliced Lo
Heliability Asserance E€ngincering and
dpargved Far use in tho specifig
application{s] defired in Lhe HSPAK by
MASA=]5L.

Worst case circeil analysics have bgen
perfarmed and docukented Tar all circuoit
designs Lo domanstrale thal sulficient
gperating margins cwist For all aperating
cenditions. The analysis was worst case
in thal Lhe value faor each of the wariable
parameiers was scl to Timits thal witl
drive Lhe oulput Lo & maximium {nr min,}

A component approach review and analysis
was comducted to verity Lhat the applicd
stress on each piece parl hy the Lompera-
ture extremes idenbtilied with envivon—
menkal gqualification testing does nol
exceed the stress deraling values
identified in Lockheed Marlin I76787A.

DESIGN FEAFURES {Cont.}

In addition, an objective examination

af the design was perfarmed Lhrough a
freliminary Dosign Rewlew and Tritical
Design Heview to verify that the TIVE mel
specificalion and conlractual requiremenks.

BANE BOARD DES1GH

A1 boaeds ara constructed from laminaled
ropper-clad epoky glass sherpis per
MIL-P-123949 Type GF Grada A. C?r:uit
tnapeckions are made throwvgh printed

Lraces which von From point to point on

Lhieg board surfaces, Every brace terminales
at an annular ring. The annular ring tur-
rovnds Lha hwle in which a comppnent 1ead
or Lerminal is lncated. This riag provides
a fosting for Lhe solder, ensering gawd
mechanical and eleckrical porformdnee, Iks
tize and shape are gowerned by MIL-P-SRRAD
% are Lrarn widths, spacinp and rowling,
These reguirenrats are reileraled cpec—
ifically in drawing notes Lo furlther assure
campliance.  Yariations belween ihe arlwary
naster and the bFinal product (due bn
irregutarilies of the elehing process)

are also control lad Ly drawing dnbes.

This prewents mah{ng delective bpards from
goal artwark. liptes which house no 1ead

or terminal, byl serve anly La elactrically
inLerconnect the diffarent board Tayers.
eontain stiteh bars for mechanical suppoel
antd increased reliabilily.

Ihe Lhrnugh hodps are deilled From a drill
tape Lhus eliminakipg the possibilily of
human ervor and a!leinq tighl controel
aver hole and annular ring cenconleicily,
an imptalanl reliability criterion.  Afler
drilling and clehing, a1l capper cladding

—
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BARE BOARO DCSIGH {Cont.)
is Lin-lead plaled por MIL-STD-1495.  This
provides for easy amd reliable saldering
al the time of hoard astemhly, evrn afler
pericds of prolanyed storage.

BOARD ATSIHULY DESIGN

A11 compenents are inslalled in & manner
which assuras macimum reliabitily.
componcat Teads are pre-Linned, allawing
Lotal wekting of salder jointc. A1 'edds
aFe formed le provide stress relief and
Lha fodles ol Targe components are stabed.
Spacial mounting and handling jastruclions
are inclwded in each drawing required after
limal assembly. The boatd 13 coabted with
ur@thare which prolecls against bumlaiky
ard ronkamination.

ACCEPTANCE TE3RT

Cach assombily is individually Lestled ta

a MASA approved Acceplance lest Procpduie
TR-AT-Z2000/44¢. Tha Acceptance Fesk [low
iz dotailed in ablached Table 1.

QUALTFICATION TEST

The Qualificalian yail it jdenlical ta Lhe
Might unit configuratton in avery respert
anid 15 nser sataly for Lhe purponss of qua
ificatron tesbing.  The Quoal uwisit must
successlul by conplele acreptance Lesiing
prier Lo enlering qualification tesliag.
The Qual pnit has passed Lesting in
accardance with HASA appruved test plan
Pr=C-Z000%447.  |he Qualilicalion Test
Flow is detailed in allaclhed Table 2.

AATIONALE FIR ACCFPIANCE. {Comtinued)

OPLRAT|OMAL TESTS

In order to varify Lhat CCIY components

are pperalional, a Lest must verify Lhe
heatth af al) the coumand realated com-
punents from the PHS (APA1) panel switch,
Ehraugh the RCU, Lhrough Lhe sync lines

ta Lhe CamerasFIU, Lo the CamerasPIu
vommand decoder.  The Lesl musl alsa werily
Lhe ramera's abilily te produce viteo, Lhe
Wali's ability to roule widea, and the man-
itor's abilily to display viden, A similar
tesl pould be periorond ko wverily Lhe MOM
rommand palh.

Ere-Lavach an @rbitor, TestInTEight Test

I. Pawer CCTY Sy<ten,

. ¥ia the M5 pamel, select a monitor
a5 destinakian and the comera wider
test as sowrce,

3. Sead "Camera Mowrre On" command [rom
the FHE paned,

4, Select "Exlernal Sync" on manitor.
5. QObkserve videu displayed on menitor,
Nnte Lhal it wvideo on monitor is
synchranized {i.e,., stable rasler|
Lhen this indicates Lhat the camerz

is receiving conpesile sync Fram
the RCH and thal thr camera vi pro-
ducing syncheonized wvidea,

. Sepd Fam, 1100, focws, Fanm, ALL.
and Gona commands and «isval iy
peithor via the nanitor or ofireck
chzervation) verify pperation.

7. Select downlink as destination and
camera unrder Lest as Boufce.

8. dbserve video rovked Lo daren|ink.

9. fSead "Camera Poner Of 1" command via
FHS panet,

IN.  Repeat Steps 3 bhrpugh 1 except
Psswe conmands wia Lhe HOM ¢ommapd
nath.

QA THEPECT O
Procurcaenl Conirol - The ITY FLE Parts

any hardware ilens are procured fron
approved wendors and suppliers, wiich
meat the requircments sel farth in bhe
[TVL conlract. Resident DFRO perzonnnd
reviope all procurenent decuments to
establish bhe necd far G501 pa selected
parts {PAT 517,

Incpm|ng [nspectipn and Storage - Lncoming
Dualily fpspaclions are made pa all
received makerials and packs.  Hesults

are recarded by 1ot and retained in File

by driwing and control numbers for fuiure
reference and traceabilily. A1) EEE parts
arg subjected Lo imcuming acceptance tests
as called far in PAP 414 - Incaming Tnspec-
Lien Test lastructions, Incuming F10ght
parls are Furthar proeessert in accordae
willi Lochheed Marbin J267028. HMechunical
items are inspected par PAP AA. ¥ — Supplisor
Quality Assurance, and PAR E10.8.1 = Proce—
turg far Pracessing Incoming nr Purchased
Parts Designated For Flight Use. Accapled
items are dollvered to HaLerial Lontrolled
Stares amil relained under specified con
diliops uplil Tabrication is requlreds.
Hon-renfarming materials are held for
Haltoerial Heview Beard (HEL) gispasition.
(PR A 14, )

aard i &l - Prinr ko the skart
of TVC board assembity, 211 ilems are
verified to he carvect by stock room
persermel, as the Mews are accumnbaled

ta form a kil. Ihe iktoms aro verilied
#gain by Lhe operator who assenbles the
kit by checking against the as—huilk-
parts-TisL (ADELY. DPRQ Manddtory
Inspeciion Poinks are designoed for all




0A/IHSPECTION (Chit .}

printed circuit, plug harnass ronneckoes
For seldering wiring, crimping, solder
splices and quality workmanzhip prior ko
cpating of the compunenl side of baards
and <ltegving of haraesses,

EATTOHALE FDR ACCEPTARNCE. (Continued)

QA/IHSPECTION [Canl .}
[TYC Paards

Specific 1TVC beard assembly and lest in-
structlons are pryvtded o drawing notes,
and applicable Hocuuents are catled owt

tn Lhe Fabrication Frocedure and Recorl
[FPR=-Z0D07442) and parts Tist PL20DOTHA2,
These include Mrocess Standard-Bgniling
ETY_SE6 ZHMIOAEL, Procoss Standard — Bonding
Yelero Tape 22000%%, Speciflcation
Seldaring ZZ007A9, Specificalion - Crinp-
ing 270000, Spe«ilicelion = Uoading and
Staking 22RO0MA. Specilication = Urathaae
coating 2200077, Specilicakion - Marking
LB, Specificalion — Warkmanship
D030, Specificalion Banding and Stahk-
Ing ZIBHUFE. Specificatian—Have SaTder
2208021, Specification-Priated Hire Doard
itaking 2ZBABS1, Specification-Rellow
Seldering 2200754, Specification-Soldering
Surface Mount Components ZODOIS7 16,

0aSIHSPECTION (ConL. )
ITVC Assenlly and Test

#n ppen box LesLl is perforeed per TM=1T-
20007402 and an Accepkance Tost per
TM-AT-20007442 , including vihration amd
thermal vacuvm. Torques ave specilied and
wilnessed, Lrareabilily nymbers aro reoord-
ed and calibrated Lools arr checked prior
Lu wse. logkheed Harlin Quality aml OPRD
inspections ara perlormgd al the completion
of specified FPR apgrallions in accordance
Wil FAP-Z2. 6.1, PAP-2.0, FAP-2.11,

PAP-EG .1, and PAP-O.5. DI'RO proirsoanel
wilness ITVC butkton—uwp amd critical
torqulng.

[ ———

Fhe [TVC is packaged according to HASA docu-
mants NHOBIDD. \C and HINSI . 4{10F) mhich
defines packaging and harndling requirvemants.
All velaled docunmentzlion including
assembly drawings, Parts List, ABFL, TesL
Data, etc., is gatherad and held in a
dacemsntation Folder assigred specifically
Lo cach assembiy. Thisz Folder is retalined
Tar reference. An EIOP iz grepared for
each assemirly in accerdance with Lhe re-
quirements of PAP £2.10.  Leckheed Havbin QO
gnd OriQ persoaipl wilness crating, package
irg, packing, and marking, amd rceviem 1he
FIOF Fov completensss aad accuracy,
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TAGLE 1. ACCRFTAMCE TEST FLOH
AMBIENT MERFORHANCE

Test eomducled per the eanquivements of HASA
approved TF-AT-20007442,

ACCPPIAHCE VIDRARIOH EXPESURF
20-00 Hz: 3 uB/oglave rise Trom 0.0) g°/Hz to
.04 g“/Hz

BO-350 Hz: 0.0 g5/Hz

A60-M00 Hz: 3 dR/octave Jecrease Lo D.006 gzIHz
TesL Buratinn: 1 wingledaxiv, operating

Tesl level: B.1 grns

FOLI-MIBAATION PUMC] IGHAL CHECE

Test conductad par the requirenents ol HASA
appraved TP-AT-20007442 .

ALCEPTHHCE TIERMAL-YACIMH EX|'GSURE

1.5 ¢ycles tntal From 115 deq F ote +04 deg F.
Afler slabilizatlion, gre hour minimum deralion
at each plateaw.  ln-spec fFunctional Lesle
purformgd ab each plaleau,

PRAI=EHY¥IRQHHENTAL PLRFORMANCE TEST

Foom ambienl performance tests conducted im
aceordance with HASK appraved TP-AT-FCN07442.

FTAOLE 2. GQUALITICATION TCST rLOw
£HI

Conducted Lests run in accardance wikh the
requiranents of SL-E-0O0326, including CSU1,
CE02, CS0K, TTAT1, CEOY; and CEQ3. Radialed
Letts ren in accordance with SL=E=UG2H
includl g N%02, A5O3, and HEQZ except Lhat the
Lest current for K5UZ was ¢ amps inm lieu of 20
.aI'IFS.

QAL FOR ACCERTAHCE VINRATION

20-80 Hz: 3 dB/aclave increasing to D.0G7 gi/llz
ap-3450 Yz 0.067/actave

3s0-7000 Hr: 1 dbfoctave decresse

Test Level; 7.8 grms

Tesl Duralion: f minukptfaxis nprrating

LLSGHE QUALIFICATION WIOEAT JOH

=70 Hr: & dBanLaVE increasing Lo 1.4 ngﬂz
70-500 Her 0.4 g=/Hz

S00-2000 Hz: B dOfoctave decrease

Tesl Level: 18.1 gras

Tesl Ouralian: M minutesfanis non-gperating

TNERHAL -

1.5 cyeles total Fram 1020 deg F bta 40 deg T.
Alter stabilization, ane hour mindmum duration al
earh plateau. In—%pe¢ fonchienal teskts perforacd
at each plateaw.

THERMAL SIMULATION

WorsL cate hat and cold missian onvirgnmenls
siwulaled in vavuwm, DBuring hol case, 1n-spe
operalion it required for & ol 141 capserutive
hours. During vold case, io-spec eperalian is
renquired far 14 consaculive haurs. 4

HUHIDITY

20 lours expssure ta B BH including Four 24
heur Lemperature cycles of 00 deq F {0 +125 deg
F, nim-oprrating.



